Kinetics of polysome formation, translational capacity, and coding properties of polysome-associated messenger RNA were investigated in potato tuber tissue discs during aging. Polysome content rapidly increased immediately after slicing from 14% of total ribosomes in freshly sliced discs to 55% within 12 hours of aging. The amount of polysomal RNA also increased 5-fold during this period. Translational capacity of polysomeassociated messenger RNA increased in parallel with the increase in content of polysomal RNA of the tissue discs when measured in a wheat germ cell-free system. Analysis of the in vito translation products by sodium dodecyl sulfate-polyacrylamide gel electrophoresis revealed that the majority of polypeptides coded by the messenger RNA did not vary greatly during the period of rapid polysome formation. Three types of messenger RNA were found to change in amount during that period: those which appeared only after aging, those which disappeared during aging, and those which disappeared early but reappeared later in the aging period.
When plant storage organs are cut into thin slices and incubated aerobically (this incubation will be referred to as aging hereafter), rapid metabolic changes occur in quiescent cells of the tissue (8, (14) (15) (16) (17) . Most of these metabolic changes have been suggested to involve RNA and protein synthesis from the results ofexperiments with a wide variety of specific inhibitors. In fact, the synthesis of heterodisperse RNA, tRNA, and rRNA has been shown to increase during aging (6, 12), polysomes are formed rapidly after slicing (1, 6, 10), and the rate of protein synthesis increases with duration of aging (2, 12). RNA polymerase activity and template availability in chromatin isolated from aged tissue slices were shown to be much higher than in those from intact tissue (3). Ribosomes prepared from intact tissues are not capable of incorporating amino acids into acid-insoluble materials, but when they are supplied with artificial mRNA or mRNA isolated from aged tissues, they can actively synthesize polypeptides (6, 7). These observations indicate that the enhancement of protein synthesis in sliced tissues is initiated only by the supply of mRNA that is newly synthesized or activated after slicing. However (15) . The discs were aged at 25 C in the dark in Petri dishes with filter paper moistened with 20 mm Na-phosphate buffer (pH 6.8) containing 50 ,ug/ml chloramphenicol as a bacteriostat.
Isolation and Sucrose Density Centrifugation of Polysomes. Polysomes were isolated from 50 tissue discs by the method of Jackson and Larkins (6), slightly modified as described previously (13 Isolation of Polysomal RNA. Polysomal RNA was isolated by SDS-bentonite-phenol method from polysomes which were pelleted from the postmitochondrial supernatant through the layers of0.5 M and 1.5 M sucrose by centrifugation as described previously (13) .
Translation of Polysomal RNA in a Wheat Germ Ceil-Free System. An active extract was prepared from fresh wheat germ according to Roberts and Paterson (11 
RESULTS
Kinetics of Polysome Formation. Figure 1 shows typical profiles of monosomes and polysomes from potato tuber tissue, separated by sucrose density gradient centrifugation, indicating that polysomes isolated from potato tissue by the present method were obviously larger than those prepared by other methods (6). The relative content of polysomes was calculated from the areas under monosome and polysome regions in the profiles to be 14% for freshly sliced discs and 55% for those aged for 12 h. The kinetics of polysome formation during aging was determined by two methods. The relative content of polysomes in total ribosomes rapidly increased immediately after slicing of the tissue and 40%o of the total ribosomes were recovered as polysomes from the discs at 4 h of aging (Fig. 2) . The relative content of polysomes continued to increase until 12 h after slicing and remained at the same level thereafter. Figure 3 shows the change in the amount of RNA in polysomes which were separated from monosomes by step gradient centrifugation. The separation of these two fractions by centrifugation has been shown to be fairly reliable (13 Translational Capacity of Polysomal RNA in a Wheat Germ Cell-Free System. Because preliminary experiments showed that polysomal RNA from potato tuber tissue was able to act as mRNA in the wheat germ translation system and the activity showed linear increase with the concentration of the RNA up to 300 ,ig/ ml, the following experiments were done with polysomal RNA below that concentration. The translational capacity of polysomal RNA somes, the translation products from polysomal RNA prepared from the tissue discs at different times of aging were separated on an SDS-polyacrylamide gel. The radioactive bands were then observed by autoradiography (Fig. 4) . At least 60 bands were distinguishable in the original autoradiogram, but because of poor photographic reproducibility some bands may not be visible in the figure. The relative intensities of five bands varied accordin to the time of sampling of the tissue discs for the isolation of polysomal RNA. These bands were designated as A, B, C, D, and E in the reverse order of mobility in the electrophoresis. Band C (23 kd') was first detected at 2 h of aging and band D (22 kd) at 4 h. Bands A (105 kd) and E (17 kd) were synthesized from polysomal RNA from freshly sliced discs, but their intensities decreased with time, band A no longer being discernible at 4 h and band E at 8 h. Band B (57 kd) is of particular interest. Its mRNA was present in freshly sliced discs and lost within 8 h but appeared again in polysomal RNA after 12 h of aging.
Another interesting variation observed in the electrophoresis profIles of the translation products is that the proportion of mRNA coding for high molecular weight polypeptides ( previously shown that the synthesis of heterodisperse RNA, either poly(A)(+) or poly(A)(-), occurs in potato tuber tissue immediately after slicing (12) . We have also shown that poly(A)(+) and poly(A)(-)RNA synthesized after slicing are engaged in polysome formation (13 We have confirmed an observation by Kahl (6) that polysome content increases rapidly after slicing of the tissue. However, our results indicate that polysomes are formed very rapidly and that their relative content reaches a plateau at about 55% of total ribosomes within 12 h. This is much earlier than Kahl (6) found.
The difference is probably due to the improvement in isolating larger polysomes in our investigation as shown in Figure 1 and discussed elsewhere (13) . The improved recovery of larger polysomes also implies that polysomal RNA is more likely to contain intact mRNA molecules.
There is a possibility that the activation of pre-existing mRNA stored in the cell in a latent form is involved in the polysome formation, because there is evidence that some of the polysomes formed during early aging of Jerusalem artichoke tuber slices is attributable to the activation of stored mRNA (1). However, polysome formation in potato tuber slices was shown to be blocked by the addition of actinomycin D to the aging medium (6). This observation suggests that polysome formation in the tissue slices of potato tuber depends on synthesis of new mRNA molecules and the contribution of stored mRNA is very small, if any, and that the change in the coding properties of polysome-associated mRNA depends on a sequential repression and derepression of genes induced by the slicing of the potato tuber tissue. 
